Effects of 17β-estradiol on adiponectin regulation of the expression of osteoprotegerin and receptor activator of nuclear factor-κB ligand.
Adiponectin may exert a negative effect on bone metabolism by regulating osteoprotegerin (OPG) and receptor activator of nuclear factor-κB ligand (RANKL) expression. However, the action of adiponectin on bone may be influenced by estrogen in women. The present study was undertaken to investigate the effects of 17β-estradiol (E2) on adiponectin-regulated OPG and RANKL expression in human osteoblast. Human osteoblasts were treated with α-MEM containing 10μg/ml adiponectin alone or together with 10(-10) to 10(-8)M E2 for 12-48h. Cells were also treated with α-MEM containing 10μg/ml adiponectin together with 10(-8)M E2 plus p38 agonist-anisomycin or estrogen receptor (ER) antagonist ICI182780 for 48h. The effects of E2 were also investigated by knockdown of ERs or overexpression of p38 MAPK in osteoblasts. Further, we examined the effects of E2 on adiponectin-dependent osteoclastogenesis by the co-culture systems of osteoblast and CD14+ peripheral blood monocytes (PBMCs). Real-time quantitative PCR (RT-PCR) and ELISA were used to detect OPG/RANKL mRNA and their corresponding protein expression, Western Blot was used to analyze the phosphorylated p38 (p-p38) levels. The results showed that E2 blocked adiponectin-induced p38 phosphorylation, decreased adiponectin-regulated OPG/RANKL mRNA and protein expression in a dose- and time-dependent manner. ICI182780 or knockdown of ERs abolished the effects of E2 on adiponectin-dependent p38 phosphorylation and OPG/RANKL expression. Furthermore, anisomycin or overexpression of p38 also reserved the effects of E2 on adiponectin-dependent p38 phosphorylation and OPG/RANKL expression. E2 inhibited adiponectin-dependent osteoclastogenesis in the co-culture systems of osteoblast and CD14+ PBMCs, whereas anisomycin, ICI182780, knockdown of ERs and overexpression of p38 significantly reversed this response. In conclusions, our findings demonstrated, through blocking the activation of adiponectin-induced p38 MAPK, E2 suppressed the adiponectin-regulated OPG/RANKL expression and then inhibited osteoclastogenesis, which suggested that estrogen would suppress the effect of adiponectin on bone metabolism.